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THE FREE STEROLS OF DERMATOPHYTES*
F. BLANK,** DR.Sc.NAT., DR.SC.TECHN., F. E. SHORTLAND,t B.Sc. AND G. JUST, PH.D.
The sterols of filamentous fungi have been
rather poorly investigated (1—3) although the
first fungal sterol, ergosterol, was isolated by
Tanret (4) as early as 1889. In contrast, the
sterols of the unicellular fungi, the yeasts, have
attracted much more attention (2, 3,5—17). Petro-
leum ether extracts of 14 species of the dermato-
phytes (genera Epidermophyton, Micros porum,
Trichophyton), representing one group of closely
related filamentous fungi, were, therefore, ex-
amined for the presence of free sterols in con-
tinuation of our investigations on the chemical
constituents of pathogenic fungi.
MATERIALS AND METHODS
I. Cultures
The dermatophytes were grown in 500 ml.
Erlenmeyer flasks containing 250—300 ml. Sa-
bouraud glucose agar to which 0.001% thiamine
and 0.005% inositol had been added. The flasks
were kept at room temperature for several weeks
and the cultures killed by autoclaving and washed
free from adhering medium. The mycelium was
then freeze-dried and milled in a ball-mill.
II. Isolation and Identification
The following two examples are given to
illustrate the isolation and identification pro-
cedures used in this investigation.
a. Trichophyton megnini. 1000 gms. dried and
powdered mycelium were continuously extracted
in a Soxhiet apparatus with petroleum ether
(b.p. 35—60 C) for 7 days. The reddish-brown
petroleum ether extract was taken to dryness
and yielded 31 gms. of a viscous, brown-red oil.
The oil was dissolved in 600 ml. hexane and
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chromatographed through a column made with
600 gms. A1203, Woellm, neutral, activity II.
Benzene:ether (1:1) eluted 1.46 gms. oil which
readily solidified. Recrystallization from ether!
methanol gave needle-shaped crystals (m.p.
148—148.5° C, corrected). The data presented in
Table I did not leave any doubt that the isolated
substance was brassicasterol.
b. Microsporum quinckeanum. 675 gms. dried
and powdered mycelium were continuously ex-
tracted in a Soxhlet apparatus with petroleum
ether (b.p. 35°—60° C) for 7 days. The extract
was taken to dryness and yielded 40 gms. of an
orange-brown oil. 2.27 gms. oil were dissolved in
hexane and chromatographed through a column
made with 75 gms. A1203, Woellm, neutral,
activity 11-111. Benzene eluted 505 mgs. of
fine crystals having a melting point of 160—161° C.
No depression of the melting point was observed
on admixture of an authentic sample of ergosterol.
The U.V. and I. R. spectra were indistinguishable
from those obtained with an authentic sample of
ergosterol.
III. Paper Chromatography
Concentrated diethyl ether solutions of the
crude petroleum ether extract were prepared by
dissolving the oil extract.
0.2 ml. of each solution were applied to 2.5 x
45 cm. strips of Whatman No. 1 unwashed
filter paper, which were then placed in a sealed
glass jar and left for 16 hours to equilibrate with
the solvent system. The chromatograms were
developed at room temperature using the ascend-
ing technic, by the Bush B3 solvent system
(20). Following 6—8 hours development with the
solvent, the chromatograms were removed from
the container, dried in a current of air, and
sprayed with a saturated solution of antimony
trichloride in chloroform.
Rose spots of brassicasterol appeared almost
immediately, followed, some 10 seconds later,
by the glue-green spots of ergosterol.
IV. Vapor Phase Chromatography
The sterols were separated at 220° C by using
a 4 foot column containing 1% SE-30 silicone
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TABLE I
1) Isolated substance
Melting point
Analysis 025H460
[am
Molecular weight from hydrogenation
2) Acetate
Melting point
Analysis
kin
3) 3. 5-dinitrobenzoate
Melting point
Analysis OnHgsOsN,
[am
148°—148.5° C
O 84.58, 11 11.50
(calcd.: C 84.61, 11 11.55)
—62° (c 0.56 in chloroform)
386 (caled.: 398)
156.5°—157° C
o 81.69, 11 10.83
(calcd.: C 81.81, 11 10.91)
—63° (c 0.79 in chloroform)
220—221° C
070.57, 118.25, N 4.76
(calcd.: 0 70.94, 11 8.11, N 4.73)
—29° (c 1.37 in chloroform)
TABLE II
The Free Slerols of Dermetophytes
Petroleum Ether
Extract in 7a oc
Dry Mycelium
Isolation in % of Dry
Mycelium u. v.
Pe,c;o-Ergostero
P Ch haper roma ograp ' Vapor PhaseChromatography
.
Rra:si?as Ergoaterol Brassaas- Ergoaterol
.
Brasicjas- Ergosterol
T.violaceum
T. discoides
T.megnini
T. tonsurans
T. granulosum
T.persicolor
B. fioccosum
T. interdigitale
T.rubrum
T. ferrugineum
M.audouini
M.canis
M.gypseum
M. quinekeanum
3.0
3.6
3.1
8.4
1.3
5.4
4.2
11.9
3.6
1.9
2.9
6.1
4.1
6.0
0.015
0.010
0.039
—
—
—
—
—
—
—
—
—
—
—
—
—
—
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+
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+
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—
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(+)
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+
+
+
+
+
+
+
+
+
H-
+
—
--
—
—
+
+
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+
+
+
+
(+) weak spot.
on Chromosorb W, 80—100 mesh, pretreated with
diehlorodimethyl silane (21). The elution times
for brassieasterol and ergosterol were 13.5—13.6
and 14.5—15.0 minutes respectively. A small
dependence of retention time on sample size
(2—10 'y) was observed.
RESULTS
The results obtained are listed in Table II.
DISCUSSION
To our knowledge, brassieasterol has only
been isolated from T. rubrum (22) but never from
any other microorganism. This sterol has, so
far, only been found in the oil and wax of green
plants (19, 23—25), invertebrates and fish (26—32)
whereas ergosterol is known to occur in many
fungi (2, 3, 33, 34).
Ergosterol is also more prevalent than brasssi-
Found Brasaicasterol(15, 19)
148° C
—64°
157—158° C
—65°
219° 0
—28°
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casterol among the 14 dermatophytes examined.
Ergosterol was isolated from 11 of the 14 der-
matophytes in yields ranging from 0.016—1.5%
of the dried mycelium, these figures being minimal
values based on samples obtained after recrystal-
lization. UN. spectroscopy and paper chromatog-
raphy demonstrated the presence of traces of
ergosterol in yet another dermatophyte (T.
megnini).
Isolation of brassicasterol was achieved from
3 dermatophytes in a yield 0.01—0.039% of
dried mycelium. In addition, brassicasterol was
also identified by paper and vapor phase chro-
matography in four species from which ergosterol
had been isolated.
The distribution of the two sterols among the
dermatophytes is rather interesting from the
taxonomic point of view. In two trichophyton
species, T. violaceum and T. discoides, species
of human and animal origin respectively and
causing different parasitic growth-phases, only
brassicasterol was found.
Another trichophyton species, T. megnini,
produced brassicasterol almost exclusively al-
though traces of ergosterol were detected.
T. tonsurans, T. granulo.sum, T. persicolor,
and Epidermophyton floccosuin contain almost
exclusively ergosterol together with traces of
brassicasterol. The remaining species, T. inter-
digitale, T. rubrum, T. ferrugineum, M. audouini,
M. canis, 111. gypseum and M. quincheanum
could only be shown to contain ergosterol.
Three species of the T. mentagraphytes group
were examined. Whereas T. interdigit ale, of
human origin, was found to have only ergosterol,
T. granulosum and T. persicolor, species of
animal origin, contained traces of brassieasterol
as well.
All members of the genus mierosporum ex-
amined produced ergosterol exclusively. It is
interesting to note that 7'. ferrugineum, which
causes microsporosis, also demonstrated the
presence of ergosterol alone.
sUMMARy
The petroleum ether extracts of 14 different
species of the genera epidermophyton, micro-
sporum and trichophyton were examined for the
presence of free sterols by column, paper and
vapor phase chromatography. Two sterols,
brassicasterol and ergosterol, were isolated from
different species. Ergosterol was found to be
more widely distributed than brassicasterol.
The two sterols also occurred together, but the
second was only present in very small amounts.
In a number of species brassieasterol and
ergosterol were present to the exclusion of the
other.
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